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Background: Sleep apnea (SA) has been reported to worsen prognosis in patients with heart failure, likely through enhanced sympathetic drive 
arising from nocturnal arousals. However, very few studies have evaluated the association between SA and cardiac sympathetic innervation in heart 
failure patients.
methods: We studied 47 patients with severe systolic heart failure and NYHA class II-III (mean age 65±9 yrs; mean ejection fraction 31±8%; mean 
NT-proBNP 890.6±916.7 pg/ml) undergoing, within one week, polisomnography evaluation and myocardial scintigraphy with 123MIBG (370MBq). 
From polisomnography the apnea-hypopnea index (AHI) was calculated, whereas from 123MIBG planar images the heart-to-mediastinum early and 
late uptake ratio (H/M) and the 123MIBG washout rate were calculated. SA was defined as AHI≥5 and patients were divided in 3 groups: 1) without 
SA (n=12); 2) with obstructive SA (OSA; n=26); 3) with central SA (CSA; n=9).
results: There were no significant differences among the 3 groups for age, ejection fraction, NT-proBNP, NYHA class and drug use. A significant 
difference was found among groups in the late H/M ratio (1.6±0.2 in patients without SA, 1.5±0.2 in patients with OSA, and 1.3±0.2 in patients with 
CSA; p for trend =0.047). In particular, H/M was significantly reduced in patients with CSA compared to the other 2 groups (p=0.037 vs patients 
without SA; p=0.02 vs OSA), whereas the difference between patients without SA and patients with OSA did not reach statistical significance. In 
addition, a significant inverse correlation was found between H/M and AHI in 35 patients with SA (r=-0.40; p=0.016), that remained significant at 
multivariate analysis, adjusted for age and gender (r = -0.384; p = 0.016). No significant differences in washout rate were detected among the 3 
groups of patients.
conclusions: The impairment of cardiac sympathetic denervation correlates to the severity of SA in patients with severe systolic heart failure. In 
CSA the degree of cardiac denervation is significantly worse compared to patients with OSA and to patients without SA. These preliminary findings 
may contribute to explain more adverse prognosis in HF patients suffering SA.
